Much effort is currently being expended in nanotechnology and other fields to build biometric, or nature-inspired, materials. The first step in this process is often to develop a more complete understanding of the structure and chemistry of biological systems. In this presentation, we will compare and contrast data collected on a simple biological sample, a butterfly wing, using a variety of analytical techniques. Transmission Electron Microscopy (TEM) was used in order to perform high lateral resolution imaging of the sample cross section [1]; Optical Microscopy (OM) and Scanning Electron Microscopy (SEM) were used to provide structural information of the outer wing surface at various magnifications [1]; Time-of-Flight Secondary Ion Mass Spectrometry (ToF-SIMS) was used in order to image the chemical composition of the outer most surface layer; and Focused Ion Beam (FIB) techniques were used to cut (micro machine) features into the wing [1] . Each of these analytical techniques have sample preparation and data collection challenges which will be summarized and compared [1] . We will demonstrate that these analytical techniques provide complimentary information which helps the researcher understand the sample. Figure 2 shows both transmitted light and reflected light optical micrographs, and Figure 3 shows TEM cross section images (at two magnifications) of the sample, revealing the pillar structure. Figure 4 shows SEM images of the wing surface taken at three different magnifications, and Figure 5 shows ToF-SIMS total ion images collected at four different magnifications. One of our objectives for characterizing the butterfly wing with this suite of analytical techniques is to better understand how the chemistry and structure of the butterfly wing are related. Each scale of a butterfly wing is subdivided into outer and inner epicuticle layers and a procuticle layer, which are chemically distinct [3]. The outer epicuticle layer is enriched in the lipoprotein, cuticulin, and may be coated in an additional wax or cement layer, which is composed of proteins and lipids [3]. Interestingly, the outer epicuticle is renowned for its role of waterproofing and thus is hydrophobic [4]. In Morpho butterflies, the procuticle (which contains large quantities of polysaccharides) forms the internal structures of the scales, such as the pillars shown in the TEM image (Figure 2 ), which are exposed at the edges of the scales [3]. We are currently exposing sections of butterfly wings to dyes of different polarity in order to identify hydrophilic vs. hydrophobic domains on the butterfly wing and to discover whether these unique chemistries correlate with the intricate wing structure.
Much effort is currently being expended in nanotechnology and other fields to build biometric, or nature-inspired, materials. The first step in this process is often to develop a more complete understanding of the structure and chemistry of biological systems. In this presentation, we will compare and contrast data collected on a simple biological sample, a butterfly wing, using a variety of analytical techniques. Transmission Electron Microscopy (TEM) was used in order to perform high lateral resolution imaging of the sample cross section [1] ; Optical Microscopy (OM) and Scanning Electron Microscopy (SEM) were used to provide structural information of the outer wing surface at various magnifications [1] ; Time-of-Flight Secondary Ion Mass Spectrometry (ToF-SIMS) was used in order to image the chemical composition of the outer most surface layer; and Focused Ion Beam (FIB) techniques were used to cut (micro machine) features into the wing [1] . Each of these analytical techniques have sample preparation and data collection challenges which will be summarized and compared [1] . We will demonstrate that these analytical techniques provide complimentary information which helps the researcher understand the sample. Figure 1 shows a photo of the Morpho Menealus [2] butterfly wing used for the analysis. Figure 2 shows both transmitted light and reflected light optical micrographs, and Figure 3 shows TEM cross section images (at two magnifications) of the sample, revealing the pillar structure. Figure 4 shows SEM images of the wing surface taken at three different magnifications, and Figure 5 shows ToF-SIMS total ion images collected at four different magnifications. One of our objectives for characterizing the butterfly wing with this suite of analytical techniques is to better understand how the chemistry and structure of the butterfly wing are related. Each scale of a butterfly wing is subdivided into outer and inner epicuticle layers and a procuticle layer, which are chemically distinct [3] . The outer epicuticle layer is enriched in the lipoprotein, cuticulin, and may be coated in an additional wax or cement layer, which is composed of proteins and lipids [3] . Interestingly, the outer epicuticle is renowned for its role of waterproofing and thus is hydrophobic [4] . In Morpho butterflies, the procuticle (which contains large quantities of polysaccharides) forms the internal structures of the scales, such as the pillars shown in the TEM image (Figure 2 ), which are exposed at the edges of the scales [3]. We are currently exposing sections of butterfly wings to dyes of different polarity in order to identify hydrophilic vs. hydrophobic domains on the butterfly wing and to discover whether these unique chemistries correlate with the intricate wing structure. 
